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57 The invention relates to a polypeptide (8F4 molecule) 
having the biological activity of costimulating T cells. 
The invention fiulher relates to monoclonal antibodies 
against the 8F4 molecule and hybridoma cells which 
produce the monoclonal antibodies. The invention 
additionally relates to the use of substances which 
inhibit the biological activity of the polypeptide 8F4 
according to the invention, in particular monoclonal 
antibodies, natural or synthetic ligands, agonists or 
antagonists, as pharmaceuticals, in particular for the 
prevention or therapy of disorders in which the immime 
system is involved. The invention additionally relates to 
the use of the 8F4 molecule or of cells which contain 
the 8F4 molecule as pharmaceuticals, in particular for 
the prevention or therapy of disorders in which the 
immune system is involved. The invention further 
relates to the use of substances which specifically 
recognize the polypeptide according to the invention, in 
particular monoclonal antibodies, natural or synthetic 
ligands, agonists or antagonists, for the diagnosis of 
disorders in which the immune system is involved. 
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which the immune system is involved. In particular, the 
invention relates to diagnosis by means of an ELISA 
detection, a flow cytometry or a Western blot, a 
radioimmunological detection, a nephelometry or a 
histochemical staining . 

T lymphocytes recognize their antigen, which is 
presented by "antigen-presenting cells", for example 
dendritic cells, B cells and .macrophages, through their T- 
cell receptor. Recognition of the antigen by the T-cell 
receptor alone is, however, in most cases insufficient for 
adequate activation of T lymphocytes. The latter makes 
additional simultaneous stimulation (also called 
" cost imulat ion" hereinafter) by other receptor molecules on 
the surface of the T lymphocytes necessary. One of these 
receptor molecules is the so-called CD28 receptor which is 
stimulated by the costimulating molecule B7 . If these 
"costimulatory" molecules, for example CD28, are effective, 
then the activation of the T cell reaches an adequate level 
after recognition of the antigen by the T-cell receptor. 
After such a complete activation, the T cell expresses 
additional molecules, for example CD25, CD69, CD71, on the 
surface and synthesizes numerous cytokines, for example XL- 2 
and IFN-y, which function as messengers. Both these 
additional surface molecules and the cytokines serve for the 
T cell to exchange information with other cells in the 
immune system. The activated T cells direct the entire 



1 



- 3 - 



antigen-specific immune defenses through the additional 
surface molecules and the cytokines. Both the generation of 
cytotoxic cells ("killer cells") and the generation of 
antigen-specific antibodies by B cells is controlled in this 
way. Cytotoxic' cells, as well as the specifically formed 
antibodies, eliminate viral or bacterial pathogens which 
enter the body. In some cases, however, the immune response 
goes too far, and the immune system is directed against the 
body's own cells. This leads -fo the occurrence of 
"autoimmune diseases", for example to rheumatoid arthritis, 
ankylosing spondylitis, Sjogren's syndrome, ulcerative 
colitis inter alia. One of the essential sites of 
cooperation between antigen-activated T cells and other 
cells of the immune system are the secondary lymphatic 
organs, including the tonsils. This is where the T 
lymphocytes are activated by the antigen presented by 
dendritic cells,, and this is where T lymphocytes interact 
with B cells. Through this interaction, B cells secrete, 
after several intermediate stages of differentiation, 
antigen-specific antibodies of the IgM and IgG types. 

The costimulatory molecule which has been 
characterized best and is among the most effective to date 
is the CD28 surface molecule (called CD28 receptor or CD28 
hereinafter) which is constitutively expressed on a large 
fraction of T cells. Costimulation by CD28 in vitro leads, 
after recognition of the antigen by the T-cell receptor, to 
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a very large increase in cytokine secretion, for example of 
IL-2 and IFN-y, and to a marked up-regulation of the 
expression of cell surface molecules such as CD25, CD69, 
CD71, which are necessary for interaction of T cells with 
other immune cells, for example B lymphocytes; cf. Chambers 
and Allison, Current Opinion in Immunology 9 (1997), 396- 
404. Costimulation via the CD28 receptor can also markedly 
increase the proliferation of T lymphocytes. 

In addition, costimulation vi-a the CD28 receptor 
optimizes the T-cell control of B- lymphocyte function so 
that there is increased secretion of antibodies. If the 
function of the CD28 receptor is abolished, there is a 
drastic loss of function in the immune defenses. This has 
been shown by means of a transgenic mouse in which the CD28 
gene was destroyed by homologous recombination (a so-called 
"CD28 knock-out") . The destruction in this way of activation 
of the antigen-specific T cells leads to lack of 
costimulation. This in turn leads to a disturbance of T-cell 
function, that is to say to a reduced proliferation of T 
cells and to* a drastically reduced synthesis of various 
cytokines. The lack of costimulation eventually leads to a 
reduced function of the antigen-specific immune defenses. 
Thus, inter alia, the formation of antigen- specif ic IgGl and 
IgG2 antibodies by B lymphocytes is reduced to 10% of the 
normal level through the lack of CD2 8; cf. Shahinian et al , , 
Science 262 (1993), 609-612; Lucas et al . Journal of 
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«iogy 1S4 (1995). 5157-5766. It is also possible in 
Wtrc to prevent the Aids virus entering T lyu,phocytes by 
costi^ulation by CD28; c£. Riley et al., Journal of 
I„unoIogy 158 (1997), 5545-5553. Corresponding experiments 
in vivo have not yet been carried out. It is known that CD28 
switches on many cytokine genes which may lead to 

■A ^ffcnta in vivo. Blockade of CD28 
considerable side effects in 

receptors by a soluble CTLA-4 immunoglobulin molecule has 
been employed successfully in a monkey model to prevent the 
rejection of transplanted kidneys. In this case, CTLA-4 had 
been employed in combination with an antibody against the 
CD40 ligand molecule; cf. Kirk et al . , Proc. Natl. Acad. 
Sci. USA 94 (1997) 8789-8794. However, blockade of CD28 
receptors affects all T lymphocytes and not just those 
already activated because CD28 is constitutively expressed 

on T lymphocytes. 

There is thus a need £or a costimulating surface 
molecule which is expressed only on activated T lymphocytes. 
The invention is therefore based on the object of providing 
a surface molecule on activated T cells which' has a strong 
costimulatory effect on central functions of T lymphocytes. 
Another object of the invention is to provide substances, 
for example monoclonal antibodies against the costimulatory 
surface molecule, natural or synthetic ligands, agonists or 
antagonists of the surface molecule. 
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In a first embodiment, the invention relates to a 
polypeptide having the biological activity of costimulation 
of T cells, characterized' in that a) the polypeptide occurs 
on activated 004"" and CDS'" T lymphocytes but not on resting 
or activated B cells, granulocytes, monocytes, NK cells 
(natural killer cells) or dendritic cells, and b) the 
polypeptide is a dimer, the polypeptide having a molecular 
weight of about 55 to 60 kDa (kilodalton) determined in a 
non-reducing sodium dodecyl sulphate polyacrylamide gel 
electrophoresis (SDS-PAGE) , and the two polypeptide chains- 
of the polypeptide having a molecular weight of about 27 kDa 
and about 2 9 kDa measured in a reducing SDS-PAGE. 

The polypeptide according to the invention (also 
called 8F4 molecule or 8F4 hereinafter) is expressed only 
after activation of the T lymphocytes, specifically both on 
004"" and on CDS'" T cells. In a non-reducing SDS-PAGE, the 8F4 
molecule has a molecular weight between about 55 and 60 kDa 
(kilodalton) . The 8F4 molecule is composed of two peptide 
chains, and the two peptide chains have a molecular weight 
of about 2 7 and about 2 9 kDa in a reducing SDS-PAGE. The 8F4 
antigen can be unambiguously detected histologically on 
activated T lymphocytes in the lymphatic tissue of the 
tonsils and lymph nodes, especially in the germinal centers, 
the site of interaction of T lymphocytes and B lymphocytes 
in the generation of antibodies. Tonsillar T cells isolated 
ex vivo are about 50-80% positive for the 8F4 antigen and 



.how Signs o£ advanced activation. The SF4 molecule is not 
detectable on resting or activated B cells, granulocytes., 
monocytes, NK cells and dendritic cells. 

^ important biological activity o£ the 8F4 molecule 
its costimulating activity on T lymphocytes. The 
costimulating activity can be determined by the method of 
.insley at al., Journal of Experimental Medicine 176 (1992), 
15,5-604. The costimulating activity o£ the 8F4 molecule 
rese*les the costimulatlng activity o£ the CD28 molecule, 
„hich has been identified as the central enhancement element 
of antigen recognition by the Immune system. The 8F4 
™,lecule differs in many aspects from CB28, however. Thus, 
expression of the SF4 molecule on the surface of the T cells 
retires induction, whereas CB28 is constitutivaly 
expressed. There are also distinct differencas detectable xn 
the function: costimulatlon by CD28 leads to overexpreesion 
of numerous^ lynphoRines, inter alia of interlaukln-2 (I.-2) . 

V. aF4 also leads to enhanced secretion of 
Costimulatlon by 8F4 also 

lymphokines, but not- of IL-2. The costimulatory activity of 
the 8F4 -K^lecula thus differs from the activity of the CD2e 
molecule. Since stimulation by 8F4 does not switch on all 
cytoKina genes. costimulatlon by 8F4 In vivo rs 
advantageous, for example compared with costimulatlon vra 
the 0028 receptor. Moreover, the induction, the expression, 
the site of expression and the function of the 8F4 molecule 
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differ from all other known molecules with costimulatory 
activity. 

The 8F4 molecule according to the invention is a 
novel surface molecule on activated T cells which has a 
strong costimulatory effect on central functions of T 
lymphocytes. Expression in vivo indicates inter alia an 
essential involvement of the 8F4 molecule in the cooperation 
of T cells with other cells of the immune system such as B 
cells or dendritic cells within the-'= humoral and cellular 
immune defenses against viruses and bacteria, 

After expression, the 8F4 molecule has in vitro a 
strong costimulatory effect on various functions of T 
lymphocytes : 

1. Marked enhancement of the proliferation of T 
lymphocytes, 

2. Marked enhancement of the synthesis of certain 
cytokines by T lymphocytes . 

3. Greatly increased expression of control molecules, for 
example surface molecules and cytokines, on and in T 
lymphocytes . 

4. Marked improvement in T- cell -induced antibody formation 
(IgM and IgG) by B cells. 

The present invention furthermore provides a 
polypeptide having the biological activity of costimulation 
of T cells and having an amino acid sequence which shows at 
least 40% homology with the sequence comprising 199 amino 
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acids in Fig. 15 (SEQ ID N0:2), or a biologically active 
(ragment or an analogue thereof. A biologically active 
fragrant or analogue is a fragment or analogue whrch 
liRewlse shows a costimulatory effect on T-cell lymphocytes 
or at least displays a biological effect of the nature of a 
blockage. Preference is given to a polypeptide or a 
biologically active fragment or analogue thereof which shows 
at least 60% homology with the sequence comprising 199 amino 
acids in Fig. 15 (SEQ ID : In a-wticularly preferred 

enO^odiment, the polypeptide according to the invention 
comprises an amino acid se,pence which shows at least 80% 
homology with the sequence comprising 199 amino acids in 
Fig. 15 (SEQ ID B0:2). or a biologically active fragment or 

analogue thereof. 

A particularly preferred polypeptide has the 
biological activity of costimulation of T cells and 
comprises an amino acid sequence as shown in Fig. 15 (SEQ ID 
S0:2), or a biologically active fragment or an analo^e 
thereof . 

The invention includes allelic variants, fragments 
and analogues of the SF4 molecule. These variants include 

,n^i-ir- variants, substitution analogues 
naturally occurring allelic variants, 

in which one or more amino acids have been substituted by 
different amino acids, substitution analogues in which one 
or more amino acids have been substituted by different amino 
acids, deletion analogues In which one or more amino acids 
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have been deleted and addition analogues in which one or 
more amino acids have been added. Deletion and addition of 
one or more amino acids may be done either at an internal 
region of the polypeptide or at the amino or carboxyl 
terminus . 

Polypeptides according to the invention fused to 
heterologous polypeptides are likewise embraced. 

In another embodiment, the invention relates to DNA 
sequences which encode a polypeptide according to the 
invention or a biologically active fragment or analogue 
thereof . 

These DNA sequences include the sequence shown in 
SEQ ID N0:1 (Fig. 16) as well as allelic variants, 
fragments, and analogues having biological activity. 

A preferred DNA sequence encodes a polypeptide 
having the biological activity of costimulation of T cells, 
the sequence being selected from the group consisting of: 

a) the DNA sequence shown in SEQ ID N0:1 (Fig. 16) and its 
complementary strand 

b) DNA sequence hybridizing with the sequences in (a) and 

c) DNA sequences which,, because of the degeneracy of the 
genetic code, hybridize with the sequences in (a) and (b) . 
The aforementioned DNA sequences preferably hybridize 
together under stringent conditions. 
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Also provided are vectors which comprise these DNA 
sequences, and host cells which are transformed or 
transfected with these vectors. 

In another embodiment, the invention relates to 
monoclonal antibodies against the 8F4 molecule. The 
monoclonal antibodies according to the invention can be 
prepared in a conventional way by the method described by 
Milstein and Kohler, IJature 256 (1975) , 495-497 . In 
particular, the monoclonal antibodies according to the 
invention can be prepared by immunizing mice with T cells 
which have been activated in vitro with phorbol myristate 
acetate (PMA) and ionomycin ("2-signal system") for 24 h. 
The spleen cells of the immunized mice are fused with 
myeloma cells. 8F4-specific monoclonal antibodies are 
identified by their recognition of 2 -signal -activated but 
not resting T lymphocytes. Moreover 8F4-specific antibodies 
do not stain T cells stimulated with one signal (either PMA 
or ionomycin) in a detection method carried out in a 
conventional way. 8F4-specific antibodies produce a typical 
staining pattern of tonsillar T cells and recognize an 
antigen of about 55 to 60 kDa in a non-reducing SDS-PAGE and 
of about 27 kDa and about 29 kDa in a reducing SDS-PAGE on 
activated T lymphocytes. 

In another embodiment, the invention relates to 
hybridoma cells which produce the monoclonal antibodies 
according to the invention. 
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In another embodiment, the invention relates to the 
use of substances which inhibit the biological activity of 
the polypeptide 8F4 according to the invention as 
pharmaceuticals. The use of the monoclonal antibodies 
according to the invention, natural or synthetic ligands, 
agonists or antagonists of the 8F4 molecule is particularly 
preferred. These substances can be used as pharmaceuticals 
for the prevention or therapy of disorders in which the 
immune system is involved, in particular for the treatment 
or autoimmune diseases or for prevention of rejection 
reactions in organ transplants. Blockade of the interaction 
of the 8F4 antigen with its receptor improves, for example, 
the prevention of organ rejection because such a blockade 
affects only previously activated T lymphocytes. Another 
embodiment of the invention relates to the use of the 
polypeptide according to the invention as pharmaceutical. 
The polypeptide according to the invention can be used in 
particular for the prevention or therapy of disorders in 
which the immune system is involved, in particular for the 
treatment of cancers, AIDS, asthmatic disorders or chronic 
viral diseases such as HCV or HBV infections. 

The polypeptide according to the invention can 
likewise be introduced into cells in a conventional way so 
that these cells for example constitutively express the 
polypeptide. For example, the nucleic acid sequence encoding 
the polypeptide or a vector comprising the nucleic acid 
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sequencing encoding the polypeptide, for example the cDNA or 
genomic DNA, promoters, enhancers and other elements 
required for expression of the nucleic acid sequence can be , 
inserted into a cell. The 8F4 cDNA (2641 nucleotides) 
depicted in Fig. 16 (SEQ ID N0:1) or fragments or 
derivatives thereof, is preferably employed for expression 
of the polypeptide according to the invention or fragments 
thereof . 

The polypeptide according" to^ the invention can also 
be introduced for example by means of liposomes into cells 
which then form the polypeptide on their cell surface. These 
cells can be used as pharmaceuticals according to the 
invention, in particular for restoring correct regulation of 
the human immune system, as occurs within the framework of 
numerous chronic infectious diseases, for example within the 
framework of AIDS, asthmatic disorders or in chronic viral 
hepatitis (for example HCV, HBV) , or for stimulating the 
immune system in vitro or in vivo such as, for example, be 
used for the therapy of cancers. 

In another embodiment, substances which specifically 
recognize the polypeptide according to the invention are 
used for diagnosing disorders in which the immune system is 
involved, the substances embracing in particular a 
monoclonal antibody, natural or synthetic ligands, agonists 
or antagonists. It is possible to use for the diagnosis for 
example an ELISA detection, flow cytometry, Western blot. 
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radioimmunoassay, nephelometry or a histochemical staining. 
The substances which recognize the polypeptide according to 
the invention also comprise nucleic acid sequences, the 
latter preferably being employed for hybridization and/or 
nucleic acid (RNA, DNA) amplification (for example PGR) . 

In another embodiment, the polypeptide according to 
the invention or fragments thereof is expressed by a 
transgenic animal . 

In another embodiment," the^^-ilnvention embraces a 
transgenic animal in which the gene which codes for the 
polypeptide according to the invention has been switched off 
("knock-out") . 

The figures serve to illustrate the invention: 

Fig. 1 shows the result of an immunoprecipitation of 
the 8F4 antigen from activated human T cells. (a) Sodium 
dodecyl sulphate polyacrylamide gel electrophoresis (SDS- 
PAGE; 12% polyacrylamide gel (PAA gel)) reducing, (b) SDS- 
PAGE (10% PAA gel) non-reducing. The conditions for elution 
of the antigen from the 8F4 matrix are indicated. "SDS" 
means sodium dodecyl sulphate; "DTT" means dithiothreitol , 
"Mr" means molecular weight and "kDa" means kilodalton. 

Fig. 2a shows the result of a flow cytometry after 
induction of the 8F4 antigen on CD4^ T cells. The activation 
time for the T cells is indicated in parentheses. "PMA" 
means phorbol myri state acetate; "PHA" means 

phytohaemagglutinin; "0KT3" is a monoclonal antibody against 
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CD3; "MLR" means mixed lymphocyte reaction; "mAK 9.3" is a 
.onlclonal antibody against CD28; "SEB" means staphylococcal 

enterotoxin B. 

Fig. 2b shows the result for the kinetics of 

nnA+ T r-^n s after activation 
induction of the 8F4 antigen on CD4 T cells atter 

with PMA and ionomycin in a flow cytometry. The 

immunofluorescence (log) is plotted against the cell count. 

Fig. 3 shows the result of a flow cytometry for 

identifying molecules which are inwlved in the induction of 

8F4 in the mixed lymphocyte reaction. "bio" means 

biotinylated antibody. 

Pig. 4 =ho«s the result o£ a histochemical 
investigation £or localization o£ 8F4-poBitive cells in the 

tonsil. 

Fig. 5 Shows the result of an expression analysis o£ 
8F4 on T and B cells from human tonsils in a flow cytometry. 
..bioPE- means biotinylated antibody and atreptavidin- 
phycoerythrin secondary reagent. 

Fig. 6 shows the coexpression of the 8F4 molecule 
with other activation markers (CDS9, CD45) In a flow 
cytometry. 

Fig. 7 showb diagrammatically the enhanced 
expression of activation molecules on T lymphocytes after 
costimulation by 8F4. Open circles (O, represent 8F4 
antibodies, triangles (♦) represent nonspecific antibodies 
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of the same isotype; filled circles ( ) represent anti-CD28 
antibodies-9 . 3 . 

Fig. 8 shows a diagrammatic comparison of the 
costimulating effect of 8F4 with the costimulating effect of 
CD28. "mAk" means monoclonal antibodies; "ATAC" means 
"activation induced T-cell-derived and chemokine-related" ; 
"cpm" means radioactive disintegrations per minute. 

Fig. 9 shows diagrammat ically the enhancement of the 
synthesis of the antibodies of the-IgM and IgG types by B 
cells after costimulation of T cells, "ng" means nanogram; 
"ml" means milliliter; "mAk" means monoclonal antibody. 

Fig. 10 shows diagrammatically the prevention of the 
activation-induced apoptosis of peripheral T cells after 
costimulation by 8F4 . 

Fig. 11 shows expression of the 8F4 antigen on the 
M0LT-4V cell line. M0LT-4V cells were stained with a 
fluorescein-labeled 8F4 antibody (8F4-FITC) and investigated 
in flow cytometry (unfilled line, comparing with an isotype 
control (filled line)). 

Fig. 12 shows the two-dimensional gel 
electrophoresis. A M0LT-4V cell lysate from 300x10^ cells was 
immunoprecipitated as described. The eluate was fractionated 
on a non-reducing SDS-PAGE (10% PAA) , and the region around 
60 kDa was cut out of the gel. To reduce the disulphide 
bridges in the 8F4 molecule, the piece of gel was incubated 
in 5.3 M urea, 0.5 M Tris, pH 8.0, 1% SDS, 1% 6- 
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mercaptoethanol at SO^C for 1 h, and the free cysteine 
residues in the molecule were alkylated with 10 m 
iodoacetamide . (Sigma, Deisenhofen) (37oc, 30 min) . The piece 
of gel was equilibrated in IxSDS-PAGE sample buffer for a 
further 30 min and mounted on a 12% PAA-SDS gel (with 
stacking gel) . After fractionation by electrophoresis, the 
gel underwent silver staining. The location of the 8F4 
protein was determined by surface iodination (cf. Fig. 1) 
and is marked by a circle. ■ (All the- procedures not described 
in detail were carried out by standard methods, see, for 
example, Westermeier, R. , Electrophoresis in Practice, VCH 
Verlagsgesellschaft, Weinheim, 1997) . 

Fig. 13 shows a hybridization with Oligo 1 (SEQ ID 
N0:3). Lambda clones immobilized on nitrocellulose filters 
were hybridized with Oligo 1 as described in the examples. 
Exposure on an X-ray film is depicted (detail) . 

Fig. 14 shows a Northern blot analysis with the 
8F4 cDNA. Hybridization of a Northern blot with the 8F4 cDNA 
produces a band which migrates in the gel between the 18S 
and 28S RNA. Fig. 14A shows the behavior as 2-signal- 
dependent (see above) activation antigen: no expression in 
resting lymphoid cells (PBL) , strong expression in 
PMA.ionomycin-activated CD4. T cells and distinctly reduced 
expression with PMA or ionomycin alone. Fig. 14B shows the 
strength of mRNA expression after different stimulation 
times (T cells (purified via nylon wool adherence, NTC) , 
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stimulated with PMA+ionomycin) . Besides this the MOLT-4 cell 
lines (ATCC CRL-15 82) which shows only minimal expression, 
and on the far right the iyiOLT-4V which was used for the 
cloning and which shows a distinct signal. Also loaded is 
the RNA from other cell lines on which no 8F4 expression was 
detectable in the analysis by flow cytometry: CEM (ATCC 
CCL-119) , HUT-102 (ATCC TIB-162), HUT-78 (ATCC TIB-161), 
Jurkat (ATCC TIB-152) , DG75 (Deutsche Sammlung von 
Mikroorganismen und Zellkulturen (DSMZ) ACC83) , Karpas 299 
(Fischer, P. et al . (1988), Blood, 72:234-240), DEL (Barbey, 
S. et al. (1990), Int. J. Cancer, 45:546-553). 

Fig. 15 shows the amino acid sequence of the 
polypeptide 8F4 (SEQ ID N0:2) . 

Fig. 16 shows the 8F4 cDNA (SEQ ID N0:1). 

The following examples illustrate the invention and 
are not to be understood restrictively . 

Example 1: Generation of the 8F4 antibody 

Balb/c mice were immunized with human T cells which 
had previously been activated for 24 h with 33 ng/ml of the 
phorbol ester phorbol myristate acetate (PMA) (Sigma, 
Deisenhofen) and with 2 00 ng/ml of the Ca^"^ ionophore 
ionomycin (Sigma, Deisenhofen) (so-called "2-signal 
activation"). After boosting three times, the spleen cells 
of the mice were fused with the myeloma P3X63Ag8.653 (ATCC 
No. CRL-1580) , and antibody-secreting hybridomas were 
generated by standard methods; cf. Peters and Baumgarten, 
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Monoclonal Antibodies, Springer, Heidelberg, 1992. The 
resulting antibodies were screened for activated versus 
resting T cells in flow cytometry. Activated ("2 -signal 
activation") and resting T cells were incubated with the 
hybridoma supernatant and then labeled with a fluorescence- 
labeled secondary antibody; cf. Shapiro, Practical Flow 
Cytometry, Wiley-Liss, New York, 1995. Only the antibodies 
which recognize molecules which were induced exclusively by 
PMA and the Ca'* ionophore ionomycin on the T-cell surface, 
but not by one. of the agents alone {"2-signal molecules"), 
were selected for further purification. The resulting 
antibodies were investigated in flow cytometry for 
similarity to or difference from known antibodies against 
activation molecules (cf. Table 1) on T cells. The criteria 
for this were, besides the above-mentioned "2-signal 
dependence", the kinetics of induction on stimulated T cells 
and the expression on various cell lines. 
Example 2: Immunoprecipitation of th e 8F4 antigen 

Surface molecules from activated human T cells were 
iodinated with ^"l by standard methods and 
immunoprecipitated with the antibody 8F4 by standard 
methods; cf. Coding, Monoclonal Antibodies: Principle and 
Practice, Academi<: Press, London, 1996. The antibody for the 
immunoprecipitation was coupled by the method of Schneider 
et al.. Journal of Biological Chemistry 257 (1982), 10766- 
10769, to protein G (Pharmacia, Freiburg) (8F4 matrix) . The 
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matrix was washed as described by Schneider et al . , see 
above. The immunoprecipitated 8F4 molecule was analyzed for 
its molecular mass in an SDS-PAGE (non-reduced and reduced) 
in a conventional way; Coding, see above. 

Example 3 : Flow cytometry 

The 8F4 -carrying T cells were analyzed in flow 
cytometry by standard methods ; cf . Shapiro, Practical Flow 
Cytometry, Wiley-Liss, New York, 1995. 

Exemplary embodiment 3,1: Flow cytometry after induction of 
the 8F4 antigen on CD4'*' T cells. 

CD4'^ T cells from peripheral blood were stimulated 
with various agents in a conventional way, and investigated 
for expression of the 8F4 molecule in flow cytometry by a 
conventional method. The activation time for the T cells was 
between 24 hours and 144 hours, with the various agents. 
Modes of activation: phorbol myristate acetate (PMA; 33 
ng/ml), ionomycin . (200 ng/ml) , phytohaemagglutinin (PHA 
1,5 mg/ml) , 0KT3 (monoclonal antibody against CD3) , mixed 
lymphocyte reaction (MLR, between 50,000 CD4"^ T cells and 
100,000. B cells), mAk 9.3 (monoclonal antibody against 
CD28) , staphylococcal enterotoxin B (SEB, 0.1 ng/ml). 
Analysis revealed that various stimuli are suitable for 
inducing the 8F4 molecule on T cells, but the expression 
density differs. The most potent stimuli, besides the highly 
active pharmacological agents PMA and ionomycin, are those 
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which represent a costimulatory situation such as, for 
example, accessory cells in the MLR or the costimulating mAk 



9.3. 



Exemplary embodiment 3.2: Kinetics of induction of the 8F4 
antigen on CD4^ T cells after activation with PMA and 

ionomycin. 

CD4^ T cells from peripheral blood were stimulated 
with PMA (33 ng/ml) and ionomycin (200 ng/ml) in a 
conventional way and investigated after 0, 4, 8, 12, 24 and 
48 hours for expression of the 8F4 molecule by flow 
cytometry in a conventional way. The molecule is detectable 
on the surface after only four hours, and thus belongs to 
the class of relatively early activation antigens. There is 
still good expression of the antigen even after 48 hours. 
Exemplary embodiment 3.3: Flow cytometry to identify 
molecules which are involved in the induction of 8F4 in the 
"mixed lymphocyte reaction" . 

50,000 CD4^ T cells from peripheral blood were 
cocultivated with 100,000 allogeneic tonsillar B cells for 
6 days (37°C, 5.2% CO,, 200 /xl of RPMI 1640 with 10% FCS in 
96-well round-bottom plates) and then investigated for 
expression of the 8F4 molecule in flow cytometry. At the 
start of cultivation, various antibodies (anti-CD80, anti- 
CD86, anti-MHCII; all 10 mg/ml) were added to the culture in 
order to examine the dependence of 8F4 induction on these 
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molecules. Expression of 8F4 can be blocked only by blockade 
of the CD86/CD28 interaction, but not by blockade of CD80. 
The blockade effect in this case is even stronger than the 
blockade of MHCII (positive control) . 

Exemplary embodiment 3.4: Expression of 8F4 on T and B cells 
from human tonsils. 

B cells and T cells from tonsillar tissue from various 
sources were purified in a conventional way and investigated 
by flow cytometry for expression of the 8F4 molecule. 
Whereas the signal was not unambiguously significant on B 
cells, there was expression of the 8F4 molecule in varying 
density by about 50-80% of tonsillar T cells. It is possible 
in this case to identify two populations differing in the 
level of fluorescence (8F4 high and low, respectively) , and 
differing in expression on the various tonsils. Thus, for 
example, tonsils shows a pronounced 8F4 low population and 
other tonsils shows a pronounced 8F4 high population. 

Exemplary embodiment 3.5: Coexpression of the 8F4 molecule 
with other activation markers. 

T cells purified from human tonsils were analyzed in 
2 -colour flow cytometry for coexpression of the 8F4 molecule 
with other activation markers. In tonsils, 8F4 is 
coexpressed with CD69 as well as with variants of the CD45 
molecule. In this case, the 8F4 high cells are unambiguously 
correlated with a CD45R0 expression, while the 8F4 -negative 
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cells carry the phenotypa CD45RA. CD45RA is mainly expressed 
by so-called -naive- T cells, whereas CD45RO xs associated 
with an effector cell function. The 8F4* cells are thus 
mainly "mature" T cells. CD45RO and CD45RA are isoforms of 



CD45. 



gXHEle^l^££aU^a£iSB-^^g^^ the tonsil 

Tonsillar tissue in frozen sections was stained with ' 
the 8F4 antibody in the APAAP technique (alkaline 
phosphatase-anti-alkaline phosphatase) by standard «thods. 
8F4- cells were found preferentially in the germinal center 
of the tonsils, but also in part in the T-cell zone of the 
tonsils . 

rs^^n^v ^. rostimulation of_J _l ym>i^ocY^^^ 

96-well plates were coated with a goat anti-mouse Ig 
antibody (20 ,g/ml) , washed, and loaded with the anti-CD3 
monoclonal antibody 0KT3 (various dilutions of an ascites) 
and the 8F4 antibody according to the invention (2 Mg/mD • 
The OKMl antibody or the 2A11 antibody (both 2 pg/ml) were 
used as isotype control. 

Exemplary embodiment 5.1: Enhanced expression of activation 
molecules on T lymphocytes after costimulation by 8F4. 

purified CD4* T cells from peripheral blood were 
activated with various concentrations of the monoclonal 
antibody 0KT3 and, at the same time, costimulated with the 
8F4 antibody or a nonspecific antibody of the same isotype. 
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As comparison, costimulation was carried out with the anti- 
CD28 antibody-9 . 3 , one of the strongest known costimulatory 
antibodies. Even with optimal stimulation by CD3 , a 
costimulatory effect is still to be seen both with the mAk 
8F4 and with the mAk 9.3. In the suboptimal 0KT3 region, 
that is to say the region in which complete T-cell 
activation cannot be achieved without costimulation, both 
antibodies are able to increase the expression of other 
activation antigens by a factor' of 4 to 100, and the effect 
of the anti-CD28 antibody is still visible even at very high 
0KT3 dilutions. This is attributable to the fact that with 
very weak 0KT3 stimulation the 8F4 antigen is no longer 
brought to the cell surface and thus cannot be crossl inked 
by the mAk 8F4 either. 

Exemplary embodiment 5.2: Comparison of the costimulating 
effect of 8F4 with the costimulating effect of CD28. 

Purified CDS'^ T cells were stimulated with a 
suboptimal concentration of the monoclonal antibody 0KT3 for 
51 h. The costimulators employed were antibody 8F4, antibody 
9.3 (anti-CD28) and isotype controls (2 /xg/ml each). After 
completion of the stimulation time, the T-cell proliferation 
rate was determined by ^H- thymidine incorporation. In 
parallel cultures, the supernatant was removed and the 
concentration of the cytokines ATAC/lymphotactin and IL-2 
was determined. 8F4 and CD28 differ greatly from one another 
in relation to IL-2 synthesis. CD28 costimulation leads, as 
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also described in the prior art (Chambers and Allison, 
Current Opinion in Irmunology 9 (1997), 396-404), to very 
extensive IL-2 secretion. By contrast, IL-2 production with 
8F4 is below the detection limit. However, proliferation is 
comparable in the two mixtures, and thus the autocrine 
growth of the T cells must be attributed to other factors on 
costimulation of 8F4. The two antibodies also differ 
scarcely at all in the costimulatory effect in relation to 
secretion of the lymphokine ATAC. 

Example 6: Determination of the immuno g lobul ins synthesized 
by B cells after interaction wit h 8F4-costimulated T cells 

96 -well plates were coated with a goat anti-mouse Ig 
antibody (20 /xg/ml) , and loaded with the anti-GD3 monoclonal 
antibody OKT 3 (1:500 to 1:80,000 ascites) and the 8F4 
antibody according to the invention (2 Mg/t^D • The OKMl 
antibody or the 2A11 antibody was used as isotype control, 
in some experiments, a costimulation was carried out with a 
CD28-specific antibody ("9.3") for comparison; cf. Kara et 
al.. Journal of Experimental Medicine 161 (1985), 1513-1524. 
50,000 purified (Magnetobeads , Dynal, Hamburg) CD4^ T cells 
(>95% purity) from peripheral blood and 25,000 allogenic 
tonsillar B cells (negative selection by T-cell resetting 
with sheep erythrocytes, 96% purity) were pipetted into each 
well of the culture plates pretreated in this way, and 
cocultivated for 8 days. After this period, the supernatant 
was removed and analyzed for the concentration of secrete 
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immunoglobulins of the IgM and IgG types in an ELISA in a 
conventional way; of. Nishioka and Lipsky, Journal of 
Immunology 153 (1994), 1027-1036. 

Exemplary embodiment 6.1: Enhancement of the synthesis of 
antibodies of the IgM and IgG types by the B cells after 
costimulation of T cells. 

Purified 004"** T cells from peripheral blood were 
cocultivated with allogeneic B cells from tonsils for 8 days 
in a conventional way. With suboptimal stimulation of the T 
cells with the 0KT3 antibody, the costimulation of the T 
cells by 8F4 enhances the secretion of IgM and IgG 
immunoglobulins by a factor of 40. 

Example 7: Prevention of the activation- induced apoptosis of 
peripheral T cells after costimulation by 8F4 . 

Peripheral T cells (purified by nylon wool adherence 
in a conventional way), were stimulated with PHA (1.5 mg/ml) 
for 20 h and cultivated with IL-2 for 6 days. The cells were 
then restimulated by 0KT3 with and without costimulation by 
mAk 8F4 (2 /zg/ml) . The apoptosis was determined by staining 
the DNA with propidium iodide in flow cytometry (FACS) . With 
suboptimal stimulation via the T-cell receptor complex, 
costimulation by 8F4 can reduce the proportion of apoptotic 
cells by a factor of 4. 
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Example 8 = Cloning of the cD NA coding for the 8F4 protein 

A cell line (M0LT-4V) which expresses the 8F4 
antigen constitutively was identified in flow cytometry by 
staining with a fluorescent dye-coupled 8F4 antibody (Fig. 
11) . The M0LT-4V line is a variant of the human T-cell line 
MOLT-4 (American Type Culture Collection (ATCC) CRL-1582) . 

This cell line was used for preparative purification 
of the 8F4 antigen with the aid of the monoclonal antibody: 
The cells were cultivated on a large scale (150 1) in roller 
culture bottles and removed by centrifugation, and the 
cellular proteins were extracted using a lysis buffer (50 mM 
Tris, pH 8.0, 150 mM NaCl, 1 raM EDTA, 1 mM PMSF (Sigma, 
Deisenhof en) , 1% NP-40 (Boehringer, Mannheim) ) . Cell nuclei 
and other insoluble constituents were removed by 
ultracentrifugation. The cell lysate obtained in this way 
was preincubated with Sepharose CL4-B (Pharmacia, Freiburg) 
for 2 h in order to remove proteins which bind 
nonspecifically to Sepharose. Incubation then took place 
with the 8F4 immunoaffinity matrix described in Example 2 
above (4 h at 4°C) . The matrix was packed into a column and 
then washed several times under conditions with which there 
is exclusive removal of nonspecifically binding proteins 
(1.50 mM Tris, pH 8.0, 300 mM NaCl, 1 m EDTA, 1 mM PMSF, 
0.5% NP-40; 2.50 mM Tris, pH8.0, 150 mM NaCl, 1 mM EDTA, 
1 mM PMSF, 0.5% NP-40, 0.1% SDS; 3. 0.2 M glycine pH4.0, 
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0.5% CHAPS (Merck, Darmstadt)). The 8F4 antigen was eluted 
from the matrix with 0 . 2 M glycine, pH 2.5, 0.5% CHAPS. The 
eluate was concentrated by ultrafiltration (Amicon Centricon 
10, Millipore, Eschborn) . 

In order to achieve further purification of the 8F4 
molecule, the dimeric structure of the molecule (see Fig. 1) 
was utilized in a two-dimensional gel electrophoresis 
(nonreducing/ reducing) : since most proteins occur as 
monomer, they migrate on a diagonal in gel electrophoresis, 
whereas the 8F4 molecule migrates at 55-60 kDa in the 1st 
dimension (nonreducing) and at 2 7 and 2 9 kDa (Fig. 12) in 
the 2nd dimension (reducing) . 

For preparative fractionation, the 

immunoprecipitates from in each case 20x10^ cells were 
prepared as described * above for Fig. 12 and fractionated in 
two-dimensional gel electrophoresis, the gel was stained 
with Coomassie blue G250 (Biorad, Munich) and the areas 
indicated in Fig. 12 were separately cut out of the gel 
(8F4-27 kDa and 8F4-29 kDa respectively) . 

For peptide microsequencing, the proteins from in 
each case 4 pieces of gel were digested with trypsin and 
eluted from the gel. The tryptic fragments were fractionated 
by HPLC and individual fractions were subjected to Edman 
degradation (method described in detail in Groettrup, M. et 
al. (1996), Eur. J. Immunol., 26:863-869). 
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sequencing of the 8F4-29 kDa sample revealed, besides 
fragments of known proteins, a peptide sequence XRLTDVT for 
which no human correlate was found in any of the protein 
databases . 

unambiguous translation back of a protein sequence 
into a DNA sequence is not possible. Thus, translation of 
the above peptide sequence back into an oligonucleotide with 
17 nucleotides results in 2048 permutations. However, a 
specific method (Wozney, J.M. (1990), Methods Enzymol. 
182:738-751) makes it possible to screen a cDNA bank with 
degenate oligonucleotides. On the basis of the peptide 
sequence found, 2 oligonucleotides {Oligo 1 (SEQ ID N0:3) ; 
MGN GTS ACN GAY GTN AC, 512 permutations; Oligo 2 (SEQ ID 
N0:4): MGN YTD ACN GAY GTN AC, 1024 permutations) were 
synthesized. 

For screening, a cDNA bank was constructed from the 
M0LT-4V cell line also used for the protein purification: 
Complete RNA was isolated by the guanidinium/CsCl method 
(Chirgwin, J.M. et al. (1979), Biochemistry 18:5294-5299), 
and mRNA was concentrated on Oligo-dT-cellulose columns 
(Gibco BRL, Eggenstein). Synthesis of the first and second 
CDNA strands was carried out using a commercial cDNA 
synthesis system (Gibco BRL, Eggenstein) using Oligo-dT 
primers in accordance with the manufacturer's instructions. 
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The cDNA was ligated via EcoRI adaptors into the Lambda 
ZAPII vector (Stratagene, Heidelberg) . 

The cDNA bank was plated out by standard methods 
(Vogeli, G. and Kaytes, P.S. (1987), Methods Enzymol . , 
152:407-515) and the Lambda DNA was immobilized on 
nitrocellulose filters (Optitran BA-S 85, Schleicher & 
Schuell, Dassel) . 

The above-mentioned oligonucleotides were 

radiolabeled using T4 polynucleotide kinase (NEBL, 
Schwalbach) and y-^^P ATP (NEN Du Pont, Brussels) (Wallace, 
R.B. and Miyada, C.G. (1987), Methods Enzymol., 152:432- 
442) . 

Hybridization of the filters took place in a buffer 
described for degenerate oligonucleotides (Wozney, J.M. 
(1990), Methods Enzymol. 182:738-751) with 3 M 
tetramethylammonium chloride (Roth, Karlsruhe) at 48°C. The 
filters were washed as described in the above-mentioned 
reference, the washing temperature being 50 °C. Exposure of 
these filters on an X-ray film revealed about 50 positive 
clones per 100,000 plated phages (Fig. 13). 

6 clones were further characterized by transferring 
them by in vivo excision, using the method described by the 
manufacturer of the vector (Stratagene, Heidelberg) , into a 
plasmid vector, and partially sequencing with T3 and T7 
primers (BigDye Terminator Cycle Sequencing Kit, Applied 
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Biosystems, Foster City, USA). One of the clones contained a 
sequence which on translation provided exactly the peptide 
sequence which was sought. This clone was used for 
hybridization of a Northern blot (Fig. 14) (Kroczek, R.A. 
(1993), J. Chromatogr., 618, 133-145). The expression 
pattern of the mRNA corresponded exactly to the expression 
of the 8F4 molecule as was known from investigations on the 
monoclonal antibody by flow cytometry. Since the clone which 
was found contained only the 3- end of the cDNA sought, a 
fragment on the 5 ■ side was used to isolate the complete 8F4 
cDNA. Several clones were sequenced on both strands. 

The BF4 CDNA (2641 nucleotides) is depicted in Fig. 
16 and in the sequence listing under SEQ ID N0:1, and codes 
for a protein having 199 amino acids (Nucleotides 68-664), 
depicted in Fig. 15 and in the sequence listing under SEQ ID 
N0:2. Sequencing of several independent clones from the cDNA 
. bank showed some deviations from the sequence shown here, 
but these are all in the 3 ■ -untranslated region: 



Pos. 909-910 :deletion 
Pos. 1631:T->C 
Pos. 2074:G->T 
Pos. 2440:G->C 

Pos. 2633: alternative polyadenylation site 
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Table 1: 

Table 1 summarizes the antibodies used (clone) , their source 
of origin (source) , the specificity for their particular 
antigen (specificity) and, where appropriate, their labeling 
(label) . 



Speci- 
ficity 


Label 


Isotype 


Clone 


Source 


CD 3 


Cv - diDTonie 


IgGl 


UCHTl 


Pharmingen, Hainburg 


CD 3 




IgG2a 


0KT3 


ATCC CRL-8001 


CD lib 




IgG2b 


OKMl 


ATCC CRL-8026 


CD25 


FITC 


IgG2a 


Bl . 49 . 9 


Immunotech , Hantbuirg 


CD2 8 




IgG2a 


9 . 3 


Immunex Coro - Seattle 


CD45RA 


Cy- Chrome 


IgG2b 


HIlOO 


Pharmingen , Hamburg 


CD45RO 


FITC 


IgG2a 


UCHLl 


Immunotech, Hamburg 


CD69 


FITC 


IgGl 


FN5 0 


Pharmingen, Hamburg 


CD8 0 




IgGl 


L307.4 


Becton Dickinson, Heidelberg 


CD86 


- 


IgG2b 


IT2 .2 


Pharmingen , Hamburg 


CD154 


FITC 


IgGl 


TRAP-1 


Hybridoma^^ 


MHCII 




IgG2a 


L243 


ATCC HB-55 


8F4 




IgGl 


8F4 


Hybridoma^ 


8F4 


Biotin 


IgGl 


8F4 


Hybridoma^ 


Isotype 
IgGl 




IgGl 


2A11 


Hybridoma^'^ 


Isotype 
IgGl 


FITC 


IgGl 


2 All 


Hybridoma^'^ 


Isotype 


Biotin 


IgGl 


ASA-1 


Hybridoma^ 
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IgGl 

















way, and the antibody was purified and labeled where 
appropriate . 
2 Directed against a synthetic peptide 

The antisera and secondary reagents used in the 
examples were purchased from: goat anti-mouse Ig, FITC 
conjugated, from Jackson Immuno Research Lab., USA; 
Streptavidin, PE- conjugated, from Jackson Immuno Research 
Lab., USA; rabbit anti-mouse Ig fraction, from Sigma, 
Deisenhof en. 
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(1) GENERAL INFORMATION: 



SEQUENCE LISTING 



(i) APPLICANT: 
(A) NAME: 



(B) STREET: 

(C) CITY: 

(D) STATE OR 
PROVINCE : 

(E) COUNTRY: 

(F) POSTAL CODE: 



Federal Republic of Germany, ultimately 
represented by the Director of the Robert- 
Koch- Inst i tut 
Nordufer 2 0 
Berlin 

Berlin 

Germany 

13353 



(ii) TITLE OF INVENTION: Cos timulat ing polypeptide of T cells, 
monoclonal antibodies, and the preparation and use thereof 



(iii) NUMBER OF SEQUENCES: 4 

(iv) COMPUTER -READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/MS -DOS 

(D) SOFTWARE: Patentin Release #1.0, Version #1.30 (EPO) 
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(v) CURRENT APPLICATION DATA: 
APPLICATION NUMBER: 

(2) INFORMATION FOR SEQ ID NO: 1: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2641 base pairs 

(B) TYPE: Nucleotides 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: cDNA 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1: 

CGAGAGCCTG AATTCACTGT CAGCTTTGAA CACTGAACGC GAGGACTGTT AACTGTTTCT 60 

GGCAAACATG AAGTCAGGCC TCTGGTATTT CTTTCTCTTC TGCTTGCGCA TTAAAGTTTT 120 

AACAGGAGAA ATCAATGGTT CTGCCAATTA TGAGATGTTT ATATTTCACA ACGGAGGTGT 180 

ACAAATTTTA T6CAAATATC CTGACATTGT CCAGCAATTT AAAATGCT^GT TGCTGAAAGG 240 

GGGGCAAATA CTCTGCGATC TCACTAAGAC AAAAGGAAGT GGAAACACAG TGTCCATTAA 300 

GAGTCTGAAA TTCTGCCATT CTCAGTTATC CAACAACAGT GTCTCTTTTT TTCTATACAA 360 

CTTGGACCAT TCTCATGCCA ACTATTACTT CTGCAACCTA TCAATTTTTG ATCCTCCTCC 420 

TTTTAAAGTA ACTCTTACAG GAGGATATTT GCATATTTAT GAATCACAAC TTTGTTGCCA 480 

GCTGAAGTTC TGGTTACCCA TAGGATGTGC AGCCTTTGTT GTAGTCTGCA TTTTGGGATG 540 

CATACTTATT TGTTGGCTTA CAAAAAAGAA GTATTCATCC AGTGTGCACG ACCCTAACGG 600 
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660 
720 
7B0 
840 
900 



TC5AATACATG TTCATGAGAG CAGTGAACAC AGCCAARMA TCTAGACTCA CAGAT6TGAC 
CCTATAATAT GGAACTCTGG CACCCAGGCA TGAAGCACGT TGGCCAGTTT TCCTCAACTT 
GAAGTGCAAG ATTCTCTTAT TTCCGGGACC ACGGAGAGTC TGACTTAACT ACATACATCT 
TCTGCTGGTG TTTTGTTCAA TCTGGAAGAA TGACTGTATC AGTCAATGGG GATTTTAACA 
GACTGCCTTG GTACTGCCGA GTCCTCTCAA AACAAACACC CTCTTGCAAC CAGCTTTGGA 

GAAAGCCCAG CTCCTGTGTG CTCACTGGGA GTGGAATCCC TGTCTCCACA TCTGCTCCTA 960 

GCAGTGCATC AGCCAGTAAA ACAAACACAT TTACAAGAAA AATGTTTTAA AGATGCCAGG 1020 

GGTACTGAAT CTGCAAAGCA AATGAGCAGC CAAGGACCAG CATCTGTCCG CATTTCACTA 1080 

TCATACTACC TCTTCTTTCT GTAGGGATGA SAATTCCTCT TTTAATCAGT CAAGGGAGAT 1140 

GCTTCAAAGC TGGAGCTATT TTATTTCTGA GATGTTGATG TGAACTGTAC ATTAGTACAT 1200 

■ ACTCAGTACT CTCCTTCAAT TGCTGAACCC CAGTTGACCA TTTTACCAAG ACTTTAGATG 1260 

CTTTCTTGTG CCCTCAATTT TCTTTTTAAA AATACTTCTA CATGACTGCT T6ACAGCCCA 1320 

ACAGCCACTC TCAATAGAGA GCTATGTCTT ACATTCTTTC CTCTGCTGCT CAATAGTTTT 1380 

ATATATCTAT GCATACATAT ATACACACAT ATGTATATAA AATTCATAAT GAATATATTT 1440 

GCCTATATTC TCCCTACAAG AATATTTTTG CTCCAGAAAG ACATGTTCTT TTCTCAAATT 1500 

CAGTTAAAAT GGTTTACTTT GTTCAAGTTA GTGGTAGGAA ACATTGCCCG GAATTGAAAG 1560 

CAAATTTATT TTATTATCCT ATTTTCTACC ATTATCTATG TTTTCATGGT GCTATTAATT 1620 

ACAAGTTTAG TTCTTTTTGT AGATCATATT AAAATTGCAA ACAAAATCAT CTTTAATGGG 1680 

CCAGCATTCT CATGGGGTAG AGCAGAATAT TCATTTAGCC TGAAAGCTGC AGTTACTATA 1740 

GGTTGCTGTC AGACTATACC CATGGTGCCT CTGGGCTTGA CAGGTCAAAA TGGTCCCCAT 1800 

CAGCCTGGAG CAGCCCTCCA GACCTGGGTG GAATTCCAGG GTTGAGAGAC TCCCCTGAGC 1860 

CAGAGGCCAC TAGGTATTCT TGCTCCCAGA GGCTGAAGTC ACCCTGGGAA TCACAGTGGT 1920 

CTACCTGCAT TCATAATTCC AGGATCTGTG AAGAGCACAT ATGTGTCAGG GCACAATTCC 19 BO 

CTCTCATAAA AACCACACAG CCTGGAAATT GGCCCTGGCC CTTCAAGATA GCCTTCTTTA 2040 

GAATAT6ATT TGGCTAGAAA GATTCTTAAA TATGTGGAAT ATGATTATTC TTAGCTGGAA 2100 

TATTTTCTCT ACTTCCTGTC TGCATGCCCA AGGCTTCTGA AGCAGCCAAT GTCGATGCAA 2160 

CAACATTTGT AACTTTAGGT AAACTGGGAT TATGTTGTAG TTTAACATTT TGTAACTGTG 2220 

TGCTTATAGT TTACAAGTGA GACCC6ATAT GTCATTATGC ATACTTATAT TATCTTAAGC 2280 

ATGTGTAATG CTGGATGTGT ACAGTACAGT ACTGAACTTG TAATTTGAAT CTAGTATGGT 2340 

GTTCTGTTTT CAGCTGACTT GGACAACCTG ACTGGCTTTG CACAGGTGTT CCCTGAGTTG 2400 

TTTGCAGGTT TCTGTGTGTG GGGTGGGGTA TGGGGAGGAG AACCTTCATG GTGGCCCACC 2460 

TGGCCTGGTT GTCCAAGCTG TGCCTCGACA CATCCTCATC CCCAGCATGG GACACCTCAA 2520 
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GATGAATAAT AATTCACAAA ATTTCTGTGA AATCAAATCC AGTTTTAAGA GGAGCCACTT 2580 
ATCAAAGAGA TTTTAACAGT AGTAAGAAGG CAAAGAATAA ACATTTGATA TTCAGCAACT 2640 

2641 



G 

(2) INFORMATION FOR SEQ ID NO : 2: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 199 amino acids 

(B) TYPE: Amino acid 
(D) TOPOLOGY: linear 



(ii) 



MOLECULE TYPE: protein 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

Met Lys Ser Gly Leu Trp Tyr Phe Phe Leu Phe Cys Leu Arg lie Lys 
1 5 10 

val Leu Thr Gly Glu lie Asn Gly Ser Ala Asn Tyr Glu Met Phe He 

20 25 

Phe His Asn Gly Gly Val Gin He Leu Cys Lys Tyr Pro Asp lie Val 

35 40 . . 

Gin Gin Phe Lys Met Gin Leu Leu Lys Gly Gly Gin He Leu Cys Asp 

50 

Leu Thr Lys Thr Lys Gly Ser Gly Asn Thr Val Ser lie Lys Ser Leu 
65 70 ^5 

Lys Phe cys His Ser Gin Leu Ser Asn Asn Ser Val Ser Phe Phe Leu 

8 5 

Tyr Asn Leu Asp His Ser His Ala Asn Tyr Tyr Phe Cys Asn Leu Ser 

100 

lie Phe ASP pro Pro Pro Phe Lys Val Thr Leu Thr Gly Gly Tyr Leu 



115 



120 



His lie Tyr Glu Ser Gin Leu Cys Cys Gin Leu Lys Phe Trp Leu Pro 

130 135 
ne Gly cys Ala Ala Phe Val Val Val Cys lie Leu Gly Cys lie Leu 
145 150 1" 

lie cys Trp Leu Thr Lys Lys Lys Tyr Sar Ser Ser Val His Asp Pro 
165 l''^ 

Asn Gly Glu Tyr Met Phe Met Arg Ala Val Asn Thr Ala Lys Lys Ser 

180 

Arg Leu Thr Asp Val Thr Leu 
195 
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(2) INFORMATION FOR SEQ ID NO : 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 base pairs 

(B) TYPE: Nucleotides 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: DNA 

(iii) HYPOTHETICAL: Yes 

(iv)" ANTISENSE: NO 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO 
MGNCTSACNG AYGTNAC 17 

(2) INFORMATION FOR SEQ ID NO : 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 base pairs 

(B) TYPE: Nucleotides 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: DNA 

(iii) HYPOTHETICAL: Yes 
(iv) ANTISENSE: NO 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO 
MGNYTDACNG AYGTNAC 17 



Patent claims 



1. A polypeptide 

a) having the biological activity of costimulation of 
T cells, 

b) which occurs on activated CD4* and CD8^ T 
lymphocytes but not on resting or activated B cells, 
granulocytes, monocytes, NK cells or dendritic cells, and 

c) which is a dimer, the polypeptide having a 
molecular weight of about 55 to 60 kDa determined in a 
nonreducing SDS polyacryl amide gel electrophoresis, and the 
two polypeptide chains of the polypeptide having a molecular 
weight of about 27 kDa and about 29 kDa measured in a 
reducing SDS polyacrylamide gel electrophoresis. 

2. A polypeptide having the biological activity of 
costimulation of T cells and having an amino acid sequence 
which shows at least 40% homology with the sequence 
comprising 199 amino acid [sic] in Fig. 15 (SEQ ID N0:2) , or 
a biologically active fragment or an analogue thereof. 

3. The polypeptide having the biological activity of 
costimulation of T cells according to Claim 2 and comprising 
the amino acid sequence shown in Fig. 15 (SEQ ID N0:2) , or a 
biologically active fragment or an analogue thereof. 

4. A DNA sequence which encodes a polypeptide according 
■ to any of Claims 1 to 3 or a fragment thereof . 
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5. DNA sequence encoding a polypeptide having the 
biological activity of costimulation of T cells, the 
sequence being selected from the group consisting of: 

a) the DNA sequence shown in SEQ ID N0:1 (Fig. 16) 
and its complementary strand 

b) DNA sequence hybridizing with the sequences in (a) 

and 

c) DNA sequences which; because of the degeneracy of 
the genetic code, hybridize with the sequences in (aj and 
(b) , 

6. A plasmid or a viral DNA vector comprising a DNA 
sequence according to Claim 4 or 5 . 

7. A prokaryotic or eukaryotic host cell stably 
transformed or transf ected with a plasmid or DNA vector 
according to Claim 6. 

8. Method for preparing a polypeptide according to any 
of Claims 1-3, comprising the cultivation of the host cell 
according to Claim 7 for expression of the polypeptide in 
the host cell. 

9. An antibody which binds the polypeptide according to 
any of Claims 1-3. 

10. An antibody according to Claim 9, which is a 
monoc 1 ona 1 an t i body . 
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11 Monoclonal antibody which specifically recognizes the 
polypeptide according to any of Claims 1-3, characterized in 
that B cells ot mice which are ionized with human T 
lymphocytes activated tlacunal PM. and the Ca" ionophores 
ionomycin are fused with a myeloma cell line to give an 
antibody-secreting hybrldoma, and the monoclonal antibodies 
are purified in flow cytometry for 2-signal molecule- 
activated against resting T cells. 

12. Hybridoma cell which generates the monoclonal 
antibody according to Claim 10 or 11. , 

13. use of substances which inhibit the biological 
activity of the polypeptide according to any of Claims 1-3 

as pharmaceuticals. 

14 use according to Claim 13, where the substances 
comprise a monoclonal antibody, natural or synthetic 
ligands, agonists or antagonists. 

15. use of substances which inhibit the biological 
activity of the polypeptide according to any of Claims 1-3 
for the production of a pharmaceutical for the treatment of 
autoimmune diseases, for the prevention of rejection 
reactions in organ transplants and for the treatment of 
dysregulation of the immune system. 

16. use of the polypeptide according to any of Claims 1-3 
as pharmaceutical. 
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17. Use of the polypeptide according to any of Claims 1-3 
for the production of pharmaceuticals for the treatment of 
cancers, Aids, asthmatic disorders or chronic viral diseases 
such as HCV or HBV infections. 

18. Use of cells comprising the polypeptide according to 
any of Claims 1-3 as pharmaceuticals, 

19. Use of cells according to Claim 18 for the production 
of a pharmaceutical for the treatment of cancers. Aids, 
asthmatic disorders or chronic viral diseases such as HCV or 
HBV infections. 

20. Use of substances which specifically recognize the 
polypeptide according to any of Claims 1-3 for the diagnosis 
of disorders in which the immune system is involved. 

21. Use according to Claim 20, where the substances 
comprise nucleic acid (RNA, DNA) molecules . 

22. Use according to Claim 21, where a hybridization or 
nucleic acid application technique (for example PCR) is used 
for the diagnosis. 

23. Use according to Claim 20, where the substances 
comprise a monoclonal antibody, natural or synthetic 
ligands, agonists or antagonists. 

24. Use according to Claim 20 or 21, where an ELISA 
detection, flow cytometry, Western blot, radioimmunoassay, 



nephelometry or a histochemical staining is 
diagnosis . 



used 



Federal Republic of Germany,... 23 September 1999 

PCT/DE98/02896 V29698PC BO/EL/ek 
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Abstract 



The invention relates to a polypeptide (8F4 molecule) 
having the biological activity of costimulating T cells. The 
invention further relates to monoclonal antibodies against 
the 8F4 molecule and hybridoma cells which produce the 
monoclonal antibodies. The invention additionally relates to 
the use of substances which inhibit the biological activity 
of the polypeptide 8F4 according to the invention, in 
particular monoclonal antibodies, natural or synthetic 
ligands, agonists or antagonists, as pharmaceuticals, in 
particular for the prevention or therapy of disorders in 
which the immune system is involved. The invention 
additionally relates to the use of the 8F4 molecule or of 
cells which contain the 8F4 molecule as pharmaceuticals, in 
particular for the prevention or therapy of disorders in 
which the immune system is involved. The invention further 
relates to the use of substances which specifically 
recognize the polypeptide according to the invention, in 
particular monoclonal antibodies, natural or synthetic 
ligands, agonists or antagonists, for the diagnosis of 
disorders in which the immune system is involved. 
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VenA/endung p.,^pepiid (SM-Molekiil) mit 

ore Erfindung "^^j'^tSllation von T-Zel- 

per gegeo das "JnL Ferner betrifft die 
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. • w AWtivitatdefKo-SUmulaiionvonT-ZeUen. 

Sam. so erteicWdie iolUiSndigen Aktivierung "P"""^ i^undlFN-Y. seiche dU Funkuon 

9 0 997). 396^04. Dutch d.e KoSumuU B-Lymphoty^n-Fankuon so 

^ MehirddurchdieKo-Sum«^^^^^^ 

Shahinian ei al.. Science 2W j. ^j^o auch das Eindnngen des ^'^l;'™ . - J^^ vWo noch niehi durchge- 

' KTsUmuUtion durch CD28 kann »" J'^. 5545-5553. Entsprechendc Versuche s^^no in . j^„„gen fdhtcn 

Journal otlmm-o^^^ 

M fOhrt *orden. Bel^«>|=V " ^^^^^ CD28 durch ein JS'^ches OLA^^Un'Ju wurde CTlA-4 

eine Starke ko-sumulaionsche WirKun„ 



" ,. ^i.AnrJkamerweendasko-sdmulatorischeOberflachen- 

,1„ einer ersj«» A^sfiJ^n^^^^^ dafl a) das Polypepdd «»'"^*«" (JiSc KJUeSen) Oder den- 5 

Das «rfin'""'*S*S=™r*;37^„s^ auf CD4-. wie auch 4"^^^ J^loL auf. Das SF^-Molekiil 

s--r =S »^ " 

auf der Oberflache der 1 " ' vweisbar Die Ko-Siimulauon uberCDM rimn ^ Sekretion vonLympho- 

s5nd deutlichc Umersch|ede ^^^f^^^^ Kc^S.imulauon fiber 8F4 ^" ^"^^^^^ von der AW- 

Vdne. u. a. des ^"^"^'"'""•^^VJii, ^^^^^^ sich die Jco-sHinulaionsche Akuv''^^ f « f.t ^nc KtsumuUuon fiber 
kinen. je^«^^^^^^^^ Ubcr 8F4 niche alle unct^Sleidet sich die In- 

jS'f:i^o^o^.^S^^^^ 

fShtKU^^^^^ 
Bei demerfindungsgemaBen jF-i-Mo^^^^^^^ Funkuonen der T-Lyn^Pj^ozyien aufw^^^^^^^ 

dcrT-Lymphozyicn: 

3 StarV crhbhte Expression von Steucnin^^ 

'(5,srrr^.??SbSS— ^^^^^ 

loibisondti. bevonup •« '^I'Cf f, (sEq m N0:2). Wotosisch atuves Fnf m««i ode. e«i = 
s.,rf.i«A«un«i.««.q'««S'"»°^*''' " .„.F4.M,ld<«IDi.i.Vm3n.enschU«to 

^SS^s— ^^^^^ 
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in ^« .,eU.V«i-«n. Frag- 

/"i-iiional-System ) f*^.?* ^ SFA-soeafisehe monoWonaie wiui^ gPH-soezifischen Anakarpet 
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Fencer kann das etfindungjcm^^^^^^^ 
, ftSe-nierapi* von KrebserkrankunS" Subs«««"' ""^ ^Iridic Subsianzcninsbcsoadere 

e^,ne hisiochemische A^f'^'^^C^rwobei dlcse voRug$wei« zur Hybncl.sie „ 
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PAGE (109. PAA-Gfil) -DTT' bcdeuteiDid 

bedeuiciKilodalwn. 



Fig. 4 zeigt izs Ergebms «ncr ^^^^ ^^^^^^^^ ^.^^ 

Jfvonc628. -mAJc- b^^^^'^^^SS^^^ T M undl^G-TvodurchdUB-ZelUnnach 

Uuondurch 8F4. gPA-'Uitt-ens auf derMOLT^V-ZcUmie-MOLT^^V-Zfil^n w^^^^ 

^ Fig. 1 1 zeigt die E«Pf«*\«). 8F4^^^ derDurchfiuBiyxomctne unwBucht (onene m 
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lichc Wcise in der SD^r^^*^ 
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^ ~T\ t:fr.i.rnr.eUfimkuon assoziien isi. £s handclt slch also b=i den /\ 

•8F4*-ZenenhaupKlichlJchum rc»te i-^ 
• ' Beispiel4:Lokalisatinvon8F4.po«uvenZellc«mderTons.ne , /J 

ase.3nti.alk3lUche-Phosphac«e^^^^ 



derTonsiUcn vorgcfimden. aber z. T. aucn m 

Beispiel 5: Ko-Stimulation von T-Lymphozyien 

^^^^^^^^^^^ 

AusfUhningsbeispiel 5.1 : Versurktc Expression 
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^BcKiS in dem ohne K^SUmulation kerne ^'>»\,^2^**;^j;'^%Ts 100 swigcm. wobei die Wiricung d« any- 

Ausfuhrungsbcispiel 5.2. Vcr^icicn ^^^^^ 
^ - -.r. rng* T-Zcllen >vurden fur 5 1 h mil ciner ^vibopumalen K^^ IsoiypkoniroUen cinge- 

„..T.C.— ^^^^^^^^^^ 

Konzentratioa sezernieiiCT 1'^""°'°°"'" .5, ,,99^) io27-l036. 
o„A 1 inAv Journal of Immunolosy U'5''*J> 

Ausfuhningsbeispieie.l.VersiarKungo / g^j^^^jj^jjon von T-Zellen 
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WIUUC cui o i3 

Sinngcn scquenucrt- 



Pos 909-910: Deleuon Pos. 1631: T.>C 
Pos.2074:G->T 

pfsizmS^ativePolyadenylicnangssteUe 

Tabelle 1 

A.,.n Andkoroer (Klon). dercn Herkuofoquelle (Quelle), die SpczifitSi 



[Spezifitit 
jcD3 
|GD3 



Labd 
Cy-Chiome 



[CDUb 



[CDZS 
CD28 
jCD45BA 
|CD45R0^ 



FTTC 



1^80 



fCDSfi 



jCDlS4 
MHCn 
[8F4 



r8F4 



llsotyp IgGl 
IsotypIgGl 
llsotyp IgGl 



feG2a 



CyChromfi 




nrc 



Biotia 



FTTC 
Biotm 



Klo n [Q"*^^ 
UCHTl I Phanningen, H amburg 



OKn ATCCCW^SOOl 



OKMl 



Bl.49.9 
93 

"moo 

UCHLl 



IgGl 



PH50 I Phanningen, Hamburg 



IgGl 



IgGlb 



IgGl 



feG2a 



IgGl 



IgGl 



IgGl 



[ATCCCRL- Sofs 
rftntmm otBcL Ifambmg 
tnmuiifix Corp^ Seattle 
I Phanningai, Hamburg 
nnmnmotcdi, Hamburg 
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IS 



20 



L3074 j BectOQ Diddnson, Heidelberg 



JJ22 I PbaixniDgm, Hamburg 



TRAP-1 iHybridotn' 



U43 |ATCCHB-55 



^4 iHybridom' 



SF4 iHybridom' 



2A11 Hybridom 



2A11 
ASA-1 



I Hybridom 



maxkiert. 
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,,,, JfiWOffillB WGHBOI: 
• ^^r^- . B^^rep^U. »«tschl.=a, Utxtv««e.en 

(B) STPASSE. g^^j^^ 
S SI HOI^^ELS: CDNA 



30 



35 



— '-"-^^^ 

cc«c»« 

^ ^ — — 

"""^ m --'^ ^ 

a cciM»MM:««*ciciGG<accc*GGai 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 



in 




^«C«S «TCT=TT« TTCC=«^CC ^C^^C T^IAACT A«I^C«CT 
^SCM^S ITITGIia* TCTGGMGW. TGKCTSIMC AC-tOMSGG GAITT^CA 
a^TGCCIIG CIACI«CG<. GTCCrCTC^V ^AOM^CC CICTT.SCAAC CK3CTTT«A 
.^C;^ CTCCTSTST3 CIC^TG..^ GI«»^CCC ISICTCCACA TCTGCTCOt^ 
SO^WCMC MOC«IA>A AC«*C«»T tTACSAGWX MMSCC^SG 

„cc«*«:-«a=^««- ««<^ CMcrsTCC c»tiic«i^ 

XCA»CT«:c TCTIcmCP GIAGSSATa. G»TTCC,cr TTtMICASr C.^.^^ 
SCITCMAGC TGaGCIATI TmTTCta. GMGIIGMS lO^CTGTAC MI&GTACM 

;«:togtact cicctic«t TSCTa*c=c a«5iTG«=c^ iiTiAcaas mittagatg 

CITrCTT,^<= COCTCMITT TCWTIT«* «VT«:ITCTR CATSACTSCT TG«*SCO« 
,„:,,^C TC«T)^<a GCTATGTCTT ACAITCtTTC CtCTGCIGCT C«T«TTTT 

„„Mcr»i CCATAOVT^ at««:ac« »it«t»t c»x««rrT 

KCTAXATTC TCCCr«3*S MTMmiG CTCCAQ«» AC«GITCTT TTCIC««TT 
,,,,r^ «TTT«ITI GTI»AGTTA ACMIGCCCG S^tGAAAG 

CM«IT«I TIMTAICCT AUTICIACC AIIATCIATO TTTTCATGOT GCTMTAMT 
WCTtlTTGt ASATCATAIT MAMTGCAA ACMAAICAT CITIAAIGGG 
CCAGCATTCI CAIGGGGTAG AGCAGAATAT ICMITAGCC TGAAAGCTGC AGTIACIAIA 
CGIIGOTGrC AGACTAIACC CATGGIGCCI CTGGGCITGA CAGGTCAAAA TSGICCCCAI 
CAGCCTGGAG CAGCCCTCCA GACCTGGGIG GAAIICCAGS GITGASAEAC TCCCCTGAGC 
CAGAGGCCAC TAGGTATTCT TGCTCCCAGA GGCTGAAGTC ACCCTGGGAA TCACAGIGGT 
TCMAAHCC AGGATCIGIG AAGAGCACKT AIGTGTCAGG GCACAATTCC 
CI=IC«AAA AACCACACAG CCTGGAAMT GGCCCTGGCC CTTCAAGMA GCCTTCTTTA 
aAT^TGATI TGGCIAGAAA GKTTCTIAAA TAIGIGGMT AIGMTAITC ITAGCTGGAA 
lAIinCICr ACTTCCIGTC IGcklGCCCA AGGCTTCIGA AGCAGCCAAI GTCGATGCAA 
CAACATTIGT AACtlTAGGT AAACIGGGAI lAIGIIGIAG HIAACATir TGlSACaGIG 
^GCTTAIAGI TIACAAGTGA GACCCGAIAI GTCAITATGC AIACITAIAI TATCmAGC 
AIGI,™«rG CTGGKTGTOT ACAGTACACT ACIGAACHG TAATTTGAAI CIAGIAIGGI 
SITCIGim CAGCIGACTI GGACAACCIG ACIGGCTTTG CACAGGTGIT CCCIGAGTIG 
TTTGCAGGIT TCTGTGTCTG GGGtGGGGIA IGGGGAGGAG AACCIICATG GIGGCCCACC 
TGGCCTGGIT GTCCAAGCTG IGCCTCSACA CKTCCTCAIC CCCAGCATGG GACACCICAA 
SATGAAIAAT AMTCACAAA AUTCIGtGA AAICAAAICC AGHITAAGA GGAGCCACTT 
AIGAAAGAGA TITTAACAGI AGTAAGAAGG CAAAGAAIAA ACAIITGAIA TtCAGCAACI 
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1020 
1080 
1140 
1200 
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1440 
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1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
204O 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
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2580 
2640 
2641 
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15 
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25 



««r DBS 

^ - »i, Asn TVr Glu Met Phe He 

T« ^« ""-^^^ ir " 

Bhe Eis Asn Sly Giy 

, TVS Gly Gly Gin lie l.eu cys Asp 
ClnGlnBheLy.MetGlnLeuIeuI.ys.ly Y 

, ,1V ser Gly Asn Tbr Val Ser lie Lys ser Leu 
leu ibr Lys Tbr Lys Gly sec Giy 

" . Ser Val Ser Phe Pbe Leu 

^ Hi. Hi. ^. «^ S 

Tyr. Asn I^eu 105 

T Thr Leu Thr Gly Gly ^yr Leu 

, p^o Pro ?ro PKe Lys Val TM i.eu 
lie Ehe Asp Pro Pro 3^20 * 

• T«<; Phft Trp Leu Pxo 

u. ox-« - sr'- »" 

3^^° „ T«n Glv CVS He Leu 

, ni, Phe Val val Val cys lie Leu Gly cy 
lie Gly cys Ala Ala Phe Val ,55 

145 _ val His Asp Pco 

. L.U Thr Ly. Lys Lys Tyx ser ser ser 

lie cys Trp Lfiu ^ 170 

. Val Asn Tht Ala Lys Lys Ser 

, «. Met Phe Met Arg XU vai a5» 
A5n Gly Glu Tyr Met ?ne 
50 190 

Arg Leu Thr A^p Val Tbr Leu 
195. 

(2) ANGABEN ZU SEQ ID NO: 3: 

fn\ TOPOLOGIE: .linear 
tii) Si SlBOTBLS: D«A 

« {S-l iSSsEHSE: NEIN 
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35 



MISNCTSACNG MfGTNAC 

5 ^ 



(2) ANGABBN ZU SEQ ID NO: 4: 

fiA SEQUENZKENNZEICEEN: 

(A) lANGBJ 17 Basenpaarc 
fB) ART: Nucleotide 

(C) STRRNGFOPM: Einzelstrang 

(D) TOPOIiOGIEc linear 
tii) ART DES.MOLEKOELS: UNA 

(iii) HYPOTBETISCH: Ja 

(iv) ANTISEN5E: NEIN 
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(Xi) SEQUENZBESCHREIBUNG: SEQ ID NO; 4: 20 
MGHYTDACNG AYGTHAC 1"^ 

Paientanspriichc ^ 

5- SSijrr^^'^"-^^— ^^^^^ 

8. Vcrfahrcn lur H«sullung ^"Ig^^^pojypepudsinderWimzelle- 
11. Monoklonaler Andk5tp«r. der das Pfp^^Xr Ca^JoLph^^^ lonomycin akdvUnen humanen T. 
nihendeT-Zellcngereinigiwerdcn, .„,;i.s-„nach AnSDmchlOodcr 11 crzcue^^ ..^1:1 

dKh. Us»»l». AP-i"'" <*' '^T.'btolSS^Wfit Pol^iepuis n«:h .i».m to AnspScte 1-3 
15. VewenJuns S»foc2iv«n. "^"'"''SJiS;^^^^^^ Au«*imuitoi*l>rila<. rur V«rtui.d.nmg Jer 

AbstoBungsreakuonen bci Org^^™^^*^""^^ Ansoriichc 1^3 als Armcinuncl. . - , . 

ffi. Verwenduns 6cs ^^1^^^^^^^^ zur Herstcllung von Artncimiaeln zur Bchand- 

17. Venvcndung dc$ Polypcp^i<ls nacn cinem uci f 
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♦ " Aids ASihmaerknitongcno^^ 
stem Blot. Radioitnni'"^*^''^ '^ ^ - 
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